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^ (54) Title: BENZ1MIDAZOLE DERIVATIVES 




(57) Abstract: Compounds useful in the treatment of various PARP-related diseases, which are benzimidazole derivatives having 
O heterocyclic groups at the 2-position and carbamoyl at the 4-position as represented by general formula (I) or (II) or salts thereof, 

O wherein R 1 is H, lower alky I, or the like; R 2 is H, lower alkyl, or the like; and A is an optionally substituted heterocyclic group or 
the like. 
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P ARP #1341- zu* otii&commizft^Z b&T'% Z<k&® 
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R ' : H, ® T ^ * /V S£ 
R J : H, <S>^7/U^^^ 



WO 01/21615 PCT/JP00/06319 

m m m 

mm 

<)0-?^mmffift (ifttTOU^V^, rheumatoid arthritis : RA) imMt%M 

t^mits?.. ra <DWfkt. Lxkt (i) mmmomm, (2) mmmteom 
mmmm <D<m&. u x u \z ± 0 £ n 3 #ra 0 Kit t & 5 . 

#»J (ADP-U^— X) 3j?U*7— ' if (Poly (ADP-ribose) polymerase : PARP) « 
113kDaOg[rt»*T?»S. PARP©N*^(I#^ET§2ffiP^OZn 7^ >#- • t 
^-7^DNA®CDjf{*£§gilU ^CDjfi^OtlX h>^DNA hsJW 7 * 7-if I, 
II&-B^a^^^>/\°^{C-Zl5 1 >7 5 F7x->5>3 H (nicotinamide 

adenine dinucleotide : NAD) <D ADP-'J 7^£ii'n LTV>< H £W 

^»fcfej§fj^ parp ©ett^btaiBiiartNADifc^ATP^msrtta 

£-fr*BIIS5E^<>:3l< (J. Clin. Invest., 77, 1312-1330 (1986)) . 

£< a stress. no> g6i$, w^yzbuhiao 

T£D£ DNA«©JRffiS: PARP AW* • fiH4ffcU I*^-tt«*iBli)tlS* 
Tfe?)i#AbnTl^ (Proc. Natl. Acad. Sci. USA 93 1753-1758 (1996)) . £tz 

parp ©^tt^^ia^Ts d t \z j; o *^©»iiaii?s*^< np$!i$ns z: t 

<ofrtfc-oT^Z> (J. Exp. Med., 186, 1041-1049 (1997), Immunology, 93, 96-101 
(1998)) o 
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ra mmizjo^T, mBmmMri$%&mmm±m&fimLT^%zt (z. 

Rheumatol., 46, 227-232 (1987)) > Hfpf^ J; ZSM + <D NO/^ ^ >S^1 : B^ iiflD 
LWS^i: (Ann. Rheum. Dis., 51, 1219-1222 (1992)) , *»WtCfe^T DNA 
m<Dt%^tfMlNLT^%Z.t (Ann. Rheum. Dis., 51, 8-12 (1992)) , NAD "a'M^M 
4>LW£;ict (int. J. Clin. Pharm. Res., 14, 57-63 (1994)) ^0^||fr£>, PARP <0 

mmtffi^m^nx^ <o , f©f^t LT«is«jHi^iiMiHK«*55i#jB^ snw 
fex, parp Rsaitt ra &ai;«> trs^*Ett*fi©i&**t LT^rfflT?* 
parp mmts&^-t <>"M ^?v-)imm&t lt\$, W097/04771 



fttf, WO00/26192^£^{CTfBfl;-&tK 



Sot, parp MttRA &ttc»iT**jEtt«ft©j&iaituTflitifcsa 
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< $ y^-Mmmm^ztix^z a. Med. chem., 33, 814-819 (1990)) si£ 



H 

(^+, Rli 7irjk 2-7'JJk 2-^x-;u, 3-^x-;i/, Xte 2-tfn U;i/S 

© * » a^e -f ;p*r^ 2 & t ^\ x o mm & m? z ^ > y-r 5 ^v- )wm#tfi& 

#fcPARPEiF«tt£WU PARP ©H4f*£*®*l», M«L<»»VrlRa: 

bpie., *fgw»c«tn«. TiB-ttic (i) x\z do ^sn^'ov^r syy 
-jvmmw (ot, r*^Bj{b^tu tirr ) xtt-t©»*^wtc«F«sn» 



R 1 :H, fil7JWk ADy>XttADy>Tlft3nfclHR7^^i, 
R 2 : H, te»7Jl/+;i/XttC0-<£»7;U+;US, 

A:«lftai&*rUTV>Tt)J;UA > xPll*, fit, S^dSj&^S^^^SB^ 
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G 1 « : ^(i)-X°-Y 2 -Z\ (ii)-X°-Y 3 -R\ (iii)-X°-Y 5 -Z 2 , (ivJ-X'-Y 1 
-Z 1 , (vJ-^-Y^Z 3 , (vi)-X ! -Y 5 -Z 2 . (vii)-X 2 -Y 6 -Z 3 X(i(viii)-X 2 - 
Y 5 -Z 2 TS$tl§S. 

X0 . £±A 
. fa p < 

X 1 :C M 7;i/+U>XttC0-C,. 7 7;U*l/>, 

x 2 :c 9 . 12 7;i/^u>, co-c 8 . 12 7;mpU'X c 2 . 12 7;i^-i/>, c 2 . 12 7;i^ 

+ - 1/ X CO-C 2 . 12 7^~ U >Xtt CO-C 2 . 12 7)1*- U X 
Y 1 : CO, N(R 3 )> CON(R 3 )X«^^, 

Y 2 : C0 2 X« Y l KfB$c<DS> 

Y 3 : O, S, N(R 3 )C(X O-CONH, NHC0 2 , NHCONH. NHCSNH, CONHNH, 
NHNHCCX 0-COC0 2 , O-COCONH, NHCOC0 2 . NHCOCONH. C(NH)NH, 
C(N-CN)NH, NHC(NH)NHx NHC(N-CN)NH, S0 2 -(X S0 2 NH. S0 2 NHNH 
Xit P(0)(OR 3 )0, 

Y 4 : C0 2 XteY 3 KiE«©X, 

Y 5 :SO, S0 2 , O-CCX N(R 3 )C0 2 , NHS0 2 Xtt NHNHS0 2 > 

Y 6 : Y'xtt^CEItcS, 

Z 3 : HX«Z 2 (C|2«OSo 
ETFIPlfc. ) 

*9J*ffl#<f* \7)V*)\,i , r7;u*u>j , r7;i/^rri/>j rj^n 
~6i@£j£i*u rte»7JU*;ki <h lt. ^L<UM$ti~4(0ii7M 
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rAny>-r«tft*nfcfi»7;p+;usj £Lt«. $?£L<«7ji/?i-P*3Mk 

r->7P7;Wk*J tt. ffSL<tt^*»3 7iS8ffl©5/^D7;Wl/ai"e* 
T7 U -;USJ L < teES*$C 6 75 S 1 4 1@©#^7!;^ 3 ^^7 U -)im 

<«. tf'JvJk tfU^v^k tf'JSv-Jk t:7yX^ 7'JJk ^x-;k 

t°pu;k vu;k ^7VUJk -f = yyj;k fh^^/u^ ^>77 5 
-jk ^>v*^xzi;k ^>'/tW , / l Jik <>vW5 7VJ;k ^>V?7V 
u;k */ux;k tt'/u^, +;+tuxjk -»; | J^k ea'jy-;k 

tf^UvJk tJk*'jx;k hf^^vXJk fcf^yjvXJk -f5^/Uy-Jk 
sfcthf^vrJk rh7th'077-;k x h ? k K P t??X>>k 7PV~;k 
W;7-Jk 8-71t*Ev^P[3.2.1]^^^>-3--r;k 9-7tfk->:7P[3.3.1]7:J- 
>-3--Ok 3-7it*b*'>7P[3.2.1]^^^>-6--r;k 7-7lfk*v7P[2.2.1]'\7 0 ^>- 
2-< ;k 2-7+F h U ->7 P[3.3.1.1 3 ' 7 ]f"'^ >-4--f ;k 1-7+f k* v7 D[2.2.2]^7 ^ > 
-2--Ok l-7lfkv7P[2.2.2]:*7^>-3-'Ok 1-7+f k~>7 P[2.2.2]:t7 ? >-4- 
-fJk 3-7-tf7fcfP[5.5]7>x^>-9--f ;k 2-7ifXtfP[4.5]x?J>-8--r;k 2-7 
if 7 k°P[4.4] /" 7^ >-7--f 8-71f 7 tT P[4.5]x7J >-2--f Jl'S^W 5*1*. 
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SK$?£L<«* tf'Jv;k t°5v-;k 7UJK ^x-;k ^7i/u;k tfcnj 

V - Jk tf^U SWRtf 8-7+f b: y^n [3.2.1]*? ? >-3--i )immx$>Z> o 
Ml:oXlis®f&lj@WLTfeJ;^AfDiS^oT, ^SfH££jK$fctrv\ 

£?£U<te> tfa'Jy-JI/. e^'JviK t;i/*l)r.Jk f^S^k e^/u 
5?-;k -ra^y'Uv-^R^^tf^^v^^STfeD^ M(c$fSL<^tfPU 

£l~4eWLTivTt>J;^ 0 g^» < hLT?F^b<^ TfBG°^(^$n§* 

G°2¥ : S-X-Y-ZT^nSl. 

XH U£>* C,., 2 7;l/+kX C 2 . 12 7J^-k>, C 2 ., 2 7MzkV, 
CO - C,. 12 7 )\*c V X CO - C 2 . 12 7 ;k^r X k >X \t CO - C 2 ., 2 7 )l* - V , 
Yll CO, N(R 3 ), CON(R 3 )> C0 2 , O, S, N(R 3 )CO, O-CONH, NHC0 2 , 

NHCONH, NHCSNH> CONHNH, NHNHCO, 0-COC0 2 , O-COCONH, NHCOC0 2 , 
NHCOCONH, C(NH)NH, C(N-CN)NH, NHC(NH)NH> NHC(N-CN)NH> S0 2 -0> 
S0 2 NH, S0 2 NHNH, P(0)(OR 3 )0, SO> S0 2 > O-CO, N(R 3 )C0 2 , NHS0 2 Xte 
NHNHS0 2 Zte, g&a£WLT^Tt>=bk{£^7;Wk w&mzGLx 
kTt>£k>-^ U7)\>*)V, g&a£WLWTt)£^7'J-;k g$X£W 
LT^TfcctOATnilXli H £tfTo fiUY ^\ SO> S0 2 . O-CO, N(R 3 )C0 2 , 
NHS0 2 XteNHNHS0 2 ©i§£, Z H^©*^^t"o G°%t<Dm&M£LT 
£D#£L<te, 5$-X-Y-Z£;fckT, X^C,-C 8 7;k^k>7&OY^^ 
Xte N(R 3 )(D}§£, ZttljtlSflT^Tfei^rOliT^D, X # C,- 
Cs7)l^U>^-D Y^OXttSOi^, Z»iltft£££l/rivrt>«J:t>fi«7 
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tr>7 'J-;l/Xtt«JftS*WtT^Tt)«j:V^7 1 OlSST* 9 , X ifi 0>-C n 7)1 
*k>, C 2 -Cn7)l^=.UyX\tC 2 -Cn7)^=-^>^u, Yte&££, O, S 
XteN(R 3 )> fr-D, ZteHv «&££WbT^Tfc<fctrM£»7;M i ;k g&*£ 
Wl/TV>Tfc < fcH->£D7;Wk g^*^WLT^Tt)=k^7U-;i/X«M 

S-X-Y-Ztt^T, X)5iC 1 -Q7Wl'>^OY^0i^ < Zte 
m^S^WbT^Tfectf/^xa^ST^O^ X # C,-C g 7)l$-U>frZ> Y #« 

&WLTViTfeckV^TP3!IS"C*0, X ^C9-Ci 2 7>Mrl/>, c 2 -c ]2 7;^ 
-^>XttC r C 12 7;^-U>©Ji^ Y (ffi^, (X SXiiN(R 3 ). frO, Z 
ft H. ili5tLT^Tfei^»7MJk «tft***LTV»Tt>ck^>' 

-zi:*^t, x a* c r Ce 7^* u>j&oy zaiis^ut 

^TfeJ:^AfDlST$i D ,X ^ Ci-Q 7JM 1 U Y ^ O Xtt S 

ztt«ft**wi/Tv»T'bJ:Vi7 u o .x^C9-c 12 7;^u>x 2 -Ci 2 

7)V5--u>xfoC2-c n 7)i*-\s><DmG> Yimt;* z\zw&m$: 

lv>o ±f2G°s*©#£L^ia«G , ^;:t>M£n&o 

m^ZZ.£tfX%Z&T?&ftit®lZfflm*fc^tfi> ft£V<\t, /\Utf>. OH, O 
-CuTamit^mm. SH. S-Cjo^bTk^S, CO-C,.2o^b7K*^ C0 2 H, COO 

-Ci-MflMfc***. conh 2 , cx)NH-fi»7;WK coN(i£i^7;i/+;i/) 2 , nhco 

-fil7)^ik NHC0 2 -{£M7;Wk NHCONH-&»7;Wk NH 2 . NH- 

7;Wk 7;p^--;k 7;i/+-;k ->^d7J^. 7U-;k 7;^k>--> 
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;^i/>-7U-;i/> 7^^-I/>-7'J-;k 7;i^-i/>-7U-;H££&-£U 

oh. o-M7;Wk SH. S-fi»7JWk CO-fii7J^jk co 2 h> coo 

-I17MJK CONH 2 , C0NH-M7^^;i/, CON(fii7;^^) 2 « NHCO- 
^M.7)V^-)V. NHC0 2 -{g^7;Wk NHC0NH-fi»7;Mp;k NH 2 , NH-iS 

0, atHi*l~4fifbWTt)i^. 

£n7c{£S7;Wk oh, o-c,. 20 ^{b7K^S. sh, s-d.20Mffc7.KStS, co- 

C,. 20 ^fc7K*S. C0 2 H, COO-C,.2o^k7K*S. CONH 2 , C0NH-{£$7;Wk 

coN(i£$&7;Wkv NHco-i&gmWk NHco 2 -ffi»7;M i ;k nhconh 

-|g7JWJV, NH 2 * NH-<£$7;Wk N(M7/Wl^ CN&tfNQzS^ 
^ft5ff«kOIlR^n5»tfeO, 3gtff*L<«, II7J^)K An$*>Rtf 
O-te»7;W^e>^*P«t0S^SnSST»5. itlbOM^SS: 1~4{@ 

R 2 tLTttHXttffl7J^ik AttT«tfU^;k tru^-Jk t°u = v- 

;k tf^v-;K 7U;k ^x-;k troy;k ^-tJ-VUJk ^7Vu;i/, -f$ 
yyjjk xh^yj;K ^>77 7^jk ^>y*^xx;k ^>*/;t-*i^/u;k 
^>\Ars^/u;k '<>*J?7VV)V* */u-jk ^vu-;k 
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ifP'jy-;k tr^'j-7;k ^;k*ux;k t^vx;k 

tf?7'J7x;k <5WJv-;k sJ^Efc^^-Jk rh7kKD77-;k 
fh7h KPfc?7x;k 7 ptxji/MXv^V y-jmfrZMVllEtLZ^uM 
ST&D. Hl^xP^Stegl&^WLT^T^K ^folI©lilil 

^77-^8, 7x-;kxx-Ji/S> 7x— ;i/7°a^-;i/Sx 4-/ h+77x-ju 

7°P^x;k«, 7i; + yl« 2-7nD7x;^yIr;H, 7x/"*77 
□ t?;i/S, 2-7 dd7i;+ v7at°;i/S> 2-77/ 7x/*77p tf;k*> 2-7 
P ; E7xy , *77°Pt:;k*, 2-HJ 7;U3-P/3Mk7xy , *77Pt?;i/», 2-7^ 

;i/7xy^->7'otf;i/S> 2-x hP7x/+77°p 2-> 

7x/*77°Pe;k*> 2,6-y^OD7iy+-/7Dt!jH, 3-7PP7x7*7 

7pt°;i/S, 3-(2,3-yk Hp^>7[i,4]v^-^v->-6--r;i/)^-^v7°pif;i/S, 4- 

h l j7;^D/f^7i/4 : y7 , DM < 4-7Di7i;^y7'DM, 4-X 
hD7x7ty7 < Dh:JH, 4-/ h + y7x/4y7'Q tT;k*, 4-^f^7x/^ 
yT'okJH, 7i;+y7fiH ) 7x;+M>fJH, 7x-;i/^^7°Ptf 

T--;P7Ph°;i/*, eu v;i/7ptf;i/S, ^^^Tyu^x^S. ^ 

is)Vm;m, yyQ^yJMWSyS, 7xW7$;l, 7x~;i/7 
Ptf^75/S. 7x/^ylW$;l, ^yyMlryl, 7x:i;k7Ptf 

;kt*7S, ^77;kF:*^ 7x^f^ftS, 7x-;i/7Ptf;i/5 1 ^-*T^'5. 

2-(^*7x>-2-<;U)-lH-^>7-r = 7*7-;k4-7j;^^$ b\ 2-(2-/ h + ytf 

u -7>-5--i' jl*)-ih-^>7< 5 7'7-;i/-4-*;u#^it5 k, 2-(2-x3^75 j e u 

7 7-5-^f ;i/)-lH-^ > 7< 5 ^7-Jk4-# )l# *V S K , 2-( tf U 7 7-4-^f ;i/)-m- 
^>7<^7V-;u-4-#;u#*+i-$ H, 2-(i-y-;nf^U7>-4--i';i']-iH-^>7 

-f 5 ^V-JM-ftJktf^ltS H\ 2-{l-[3-(ft7i>-2-< ;i/)7Ptf;Htf^Uv> 

-4-<;i/}-m-^>7-r s 77-;k4-#;k^*+i-$ k, 2-[i-(2-7 x / *7x^)tf ^ 
U7>-4--r;i/]-iH-^>7WS7*7-;M-*;i/^^-y-5 b\ 2-[i-(3-7x/*77p 
e;p)t°^u 7>-4--r;u]-iH-^>7-r 5^7-;u-4-^^#++i-5 b\ 2-{i-p-(2-7 

P P 7 x J *7)7°P fcf;i/] U 77-4-^f ;k}-lH-^7 S $>'V-)l-4-tl Jltf* 
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k, 2-{i-[3-(2-yn ; e^xy^v)7 0 Dt°;u]t:^u^>-4--r;uHH-^>y-r 5 

^/--JM-a^+tfS K, 2-{l-[3-(2-y7 7 7x7^y)7°D hf;U]tf^U v>-4- 
"fJU}-lH-^>vW 5^V/-;U-4-*J^+U-3 h\ 2-{l-[3-(2- h U 7^*P*3MU7 

2-{i-[3-(2-^ v)7°d tf ^ u v >-4--r ;u}-ih-^ > y-r a ^ v*-^ 

-4-+j;l^^+>5 b\ 2-{l-[3-(2-nhP7xy+v)7°Dtf;i/]tf^'J> ? >-4--r;U}-lH- 

^>V< S^y-JM-^M^S h\ 2-{l-[3-(3-7 PP7x/*->) 7° P 

^ ij >?>-4--f J^-lH-^>^ 5 ^V-;l/-4-*;i/^^+J-$ K, 2-{l-[3-(4-7 □ □ 7x 

2-{l-[3-(4- F U 7MD^^7i/ + y)7'P t°;i/]t°^'J v>-4-< ^}-lH-^>7* 
-f5^/-Jl/-4-*M+U-$ h\ 2-{l-[3-(4-7'P ; E7x7 4 1 ->)7°Pt:;|/]e^U^ 
>-4-<^}-lH-^>^ S ^/-JM-*j^+t = h\ 2-{l-[3-(4ChD7i;4 

v)7°p e;i/]tf^u ~7>-4--r^}-m-^>y< s yy-jM-^^^^+j-s b\ 2-{i- 
[3.(4. * h+->7i;+y)7D hf^]t°^u v>-4-<;u}-m-^>y-r 5 

F. 2-{l-[3-(4-^^;i/7xy*^v)7°Plf;i/]tf^U v>-4-f;U}-lH-^ 

>7< 5^y-;u-4-+j;u#++>5 b\ 2-[i-{4-7 x y + y 7^j^kX ij y >-4--f 
;i/]-iH-^>y<5^y-;u-4-+j;u^^+i-5 h\ 2-[i-(3-7x-;i/^7°Ptf;i/)tr^ 

ij v>-4--r;l/]-lH-^>y-f 5^*7-;i/-4-+j;i/#^r+>5 h\ 2-[l-(3-7 x.—)l-2-7a 

^>-i-^;i^)t 0 ^u^>-4-<;i/]-iH-^>yi'5yv*-;M-+j;p#^+i-5 F„ 

R 2 ^HT$>3*§£, HKiS (I) Rtf (II) -eisns^ft 
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BJ©NH 2 , OH, C0 2 H^K3£&T#5££W'r5ffc£'Bn?&5. ^PK7'^*f 
fifcT-SXt ITU Prog. Med., 5, 2157-2161 (1985)^ tUMFaVmfZl (flfiH#iS» 
1990 ¥) f£7# #^f£fr 163-198 lCfEm©S#W£ft-2>. 

WtmOMWtWt** *rWt> BFtt* 7n\d*>fo ya^t, TD>&, 3A*», 7 

^©<k"5/«J:WiBStLTtt^JA«7 5yS, tK^X, t))V^ 
*i/)m$fr$>K). ttl<b<Di%mmtLTtemx.ti>?V-> (Greene) RtfOyy 
(Wuts) 1\ rprotective Groups in Organic Synthesis {W.2 JK) J ldsBic©{$®S£ 
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R 




7 5 Kfc 



R 



O^NH 2 




(III) 



RttHXfill9R7»SSit. fi&©E#ttfl(rHS©i:i**wrs. ) 
X.T.T-Mt'&Vo'V&Z (III) ^7>^E-7iS^$i±75 K-ftU * 
7)ln-)im. N,N-y^^*;PA75 H (DMF) . fh7tHD77> (THF) 

B2^& (R=H©*§£) 

iui^Wtfc&to-ctoz (nia) £f££#j v^pa^v^ 
^*^5F (dcc) , v<yyohr;i/*;^^5 H (dipc) . i-x^;k3-(3- 
y^^75y7 , ntf;P)*My<5H (wsc) , i,r-;*j;ktfxjnf x-ih-< $ 
(cdi) . »^i:«toTli MfcSSJnsy N-th'n^yX^y 

(HONSu) , l-tHD + M>yh'J7 4 /-^ (HOBt) #) ©#£T, 7 
>tz7Tffl!t5itl:J;D*8i|ljM (I) SfiifTS^feT**. 
>mt&to (ffla) AikHo + yS, 7Sy»^©S^(-Stt^Wf^$Wr-2.^ 

-x;kTHF»l,4-^+^>*OX--3r;PjS,DMF, v^^l/XJkfc+v K (DMSO) , 
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(2) >l7cW7;WHt 

7;wwi#&;u#-JWfc£*^ 

m«B#fc##§i§ i*m&mm&*i&)\ 20 « (1992^) (A«)^{cie« 

(3) 75hMb, >uw*>75 H«tKxxx;Hk 

te#£fl rnHfc¥fcjK(»4JK)j 22 # (1992^) (*.#) #»c8H*©^j*fc:«fc0 

(4) *;^7-hW^i/7ft 

^Jl/^>^0S^™^i7v^hU^A^(7)7^M*gt<7)S^L,< 
H7yfty7iZMX*'J^ (DPPA) t «7)£^H«fco Tt#<=>*l£^7 5> H £ 
Curtius tefiT <& £ £ £ <fc 9 , -i^7 5 HO Hofmann fe^tlcfcOtfb 
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*ftmk^<DW$Mk%® (in) ms (ma) \t. m?L&Tittj&M&m\z7Kts 




H H 



(Ilia) (III) 

l 2 -co-a &#;i^>S? (l 2 =oh) Xtt-t©JErt>ttll*#*5«r- <a©IE 

7->;wb 

*Sfe^v75y^M^x7>T-)Kt:^ (v) \zik&to (vie) £R*S£-frT7 
S mmfo (VII) jtufEfji 3 S2?£ (3)7$ K-ffci, 

*>75 KfcRtf XXxJHfc©&#£jIJfl LT®m\Zft? Z ttfT'tZ. 

mitA) ^mmt-^ (vid ts^nsTs K^^^^-rffissrsi. 
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(SMbB) *8H£ttv75/£J&#IMfc£tt (IV) ST^rkHM (via) t 
S»ftWtffl»$"B-*^sR>lftfl:^* (IHa) S^S^feT**. ^«7K, 7;U3 

tit, z?7s.s&&mwt{£&to (iv) trfrTtFit&m (via) ts^^usfctt 

(tec) *«ffi«^75y5feA«xXx;Wb^* (v) (vib) 

£tt£#;i^>$Hb&%<h£S-&£i*, xxx;Hb£-tj (m) £t#37j&T&& 0 s 
^«v7$7^mi : ^xxT-JHb^#i (v) i#;i^>®{b£t> (vib) 

Mt^ttaoTt), ^-r^xxx^Hb^ti (m) ^MT^^<k^T ; €^o 
xxx;ufcfttfiq*## 

mti Tprotective Groups in Organic Synthesis (^2K£) J {Cteft£ft/c#;i/#3r 
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parp©S4T-6. &ffi'l4£Jg (WAS, «ttHSiU*v3\ j!S3»tt^J»lfe. 

ou-ym. mm0k, mm&. f?&^) . gE&tfi&e ia»sn«) * 

ifijfafSjSaEW5K:#5£J£ (flIAfcf, JH#+, £>JB8S. Mtg$fiMl&$) ©^ • 

*56^k^©fpffltt«T©«att»tc«toT«K$nfc. 

1 ■ PARP ByWgttjjE|tttt fin v'tro) 

1) li^b^M^rM©?!^^ 82.5 mM h U7.-HCl(pH8.0)> 50mM^fc*U ^ 
A. 10mM^bV^^v"^A, 5mM I — 100 g/ml hX h >, 
26 nM 3 H-NAD &<fcl£0.06 unit t hM^-#A^ PARP ^WLT^S&jSi&^T 
25-C, 3 BSWEJfcS-frfc. 

2) KISSKH 100mM~3.5P>7=- F£«iHrf aJLfcfcJ: 

3) RfS$£ 0.5 mg iftTtf X IgG SPA tf-X£K££-& Top count 
(Packard tt) «fc D & SSS L fee 

4) IC 50 \t PARP © ADP-ribose M£fb?£t££ 50%lfi$T3f*l£rt:£tJitg£ IT 
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2 , 10, 13, 16, 2 2, 39, 41, 50, 53, 56, 61, 6 
3, 6 6, 6 7, 7 2, 9 2 iClE*c<D{t£%te, 7~50 nMCDIC 50 £^L£ o — 
ittHk^N^-^N-v^^TS ;)X^)V)-2-(4'-* h + v7x-;i/)-lH-^>V* 
-f S3?V-;M-#;M^+)-5 K (J. Med. Chem., 33, 814-819 (1990), no.21©ffr& 
%) telOOO nMTlfi^tt £^£&frofc„ 
2 . PARP M?5«/Efai& (in vitro) 

1) J774.1 *fflJIS (7WW/7^D7 7-yfflEft) 25 mM HEPES $5&.lS 10% 
W^Jfim^WDMEM^^HTSxlO 5 ®/!!!! tCllSL, 37*0, 5%C0 2 ©^#TT 
24B#P B 1ig*LfCo 

2) ^^b-&tl«28 mM^b^U^A, 28 mM mti~ b U A, 2mMM^^ 
^y-i7A, 0.01 h — slkXS 26 nM 3 H-NAD £"at? 56 mM HEPES (pH 7.5)^ 

3) DMEM%M*±mfcfo®WitW&L. 37"C, 5%C0 2 ^fpT-ei5^*Lfc 0 

4) IfflKft 5% hU^PP^tlT^^, 2%SDS, 0.1M NaOHfCcfcDML 

5 ) ICso « PARP © ADP-ribose 50%lfi^T3I3ifc<t£Mg<>: LT 
3. +f 1 j^g >tmMm& (in vivo) 

i) 6~8®^itttBaib/c-7^x (B*ft-Mu;H &mm\zmLtco 

\Z 5 ml/kg CTlP^lfc. «^ct»tt^BBSI^«^T^^) 0.5%^^;i/-fe 
;|/ □ - 7, £ 5 ml/kg (~ L o 

5) -<tWW> (Sigma) tt^S«7K^J;0 0.5mg/ml <t^^>J;5{C!l®b, {b£ 
^©*£P&-*|-£|W]P#tC 1 ml/mouse tCTUKftS-^Lfco Itim^Cte^SJ^k. 
£ 1 ml/mouse tCTHtKf*]&4 Lfco 

6) ^i^>&^Ammmz&^T?7,<Dm.n%: 5 mi ^o.i%^a o u >^r£g& 



17 



WO 01/21615 



PCT/JPOO/06319 



7) ^Ltzmmmt cditak (B*x,m) izxm^Ltzo 

8) ed3o te^^>\z^TmmzMmLrzM&$k* sovoWM-rzumts® 

mmm2. io, 41, so> 6i> 7 2\ztmoit^mt, 3-15 mg/kgOED 

30£^Ufco — it^b-&te(4'-^hD7x-Jl/)-lH-^> % /<5^'y-;U-4-^J 
;U^^it5H (WO97/04771, *M^lltf>{t£tl) \t, 30 mg^g^ffl^^^^^ 
■otzo 

4 . □ y-tfymmmB'A (in vivo-) 

1) 3mg/ml ^vll^3^-y> C3^-y>#Hi£) 8ml<hH*0FCA (Freund 
complete adjuvant H37 Ra, DIFCO Laboratories) ^t^lCl^L, DBA/1J 

X (B^-v-^XUA-) MffiMrtd 100 u \-?~D%MLtz* 

2) 21 B& ±IBiM{IiiJP^Lfco 

3) i£in&;KB£o aa^u l^i^^iE^tij^T^s^ct^Kw^ffl^xn 

4) ^r:^«0.5%^^;Hr;PO-X^iiiLT, 1, 3, lO&itf 30mg/5ml 
©JftgTffiiiU 5ml/kg©fflg(CTl B 1 IUMP£^£21 BSSTfrofc. ft*5 

ct xsmmmm \z \mm? h z> 0.5 % * ^-)i-t)i □ -x * 5 mi/k g £ l 

5) aB^m««HW^^fl:tLTS"rt*tII^IBI— Sl&ft»T®a (AUCrarea 
under the curve) tLT^Lfc. g§tp&7.3 7t;:^LTte steel &Jt&, teM^t^C 
K L-Tti Dunnett Hfefcfcff^ p £W 0.05 £kT<DM&*1iMt Ltz. 

*mn4t&m$, ±BEin vivottlfcCfcv>T&ffftgtt£j*l,fc 0 
±12 1 ~ 4 ©^IHS*«fc 0 , *56W^k^^fiPARPEWffl £WT-2> W«tlg£ 
*U PARPtf)g|iFt&£S©« • !&*JltLT*fflT»S*3&SW^^T*-5. 

(i) x«^^mwtcf^$nt#^(Diax«2aR±^w 
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nffirt, «6Wrt^oaws"j. ,mnu m&m. m&mtm* warn* 
m&mttttM* m&mtm* mttumtmm. !»x»*fc<fc*iMip##©v>rn© 

«pts-^©fc»©«#aia«ti, naa.au saw, n^u 

Ock^^ffliKj^J, 1Ti*#J. HSftSU 3S#aU KiKSISr^WUT^T'bAVi. 

«) CO«fc5felii«Wi, $£K:$3Bfl;8!U SiNftU 3MfcSK 

jhrsj. $£rt^u ^»^J^^Tt>ct^„ :n^ttmwf'j7«g7 
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UHBJI, £#«S. #Brt#Xft*Sffll»Tfi4$n5. 

®#MP^O*-&, lB©S4iH &a^£D$J 0.001-100 mg/kg, 
< « 0.1-10 mg/kg d^aST * 0 , £ft£ 1 HIT** 2 - 4mzfttfT®5--fZ>. 

1 BCD&#*te, ffSiSfc 0*5 0.0001 fr£ 10 mg/kg 
T\ 1 B 10'-«*lsIH»^TS#f 4. MffirtS4©«^tt, IB 
#S S & 0*5 0.0001- 10 mg/kgT^jglMT, 1 B 1 [5l~m&@K#ttT&-rf&. * 
fc, ftttJK»Ji:bTtt, ftfi^fc 0.001-100 mg/kg £1 B lMtlUC^lt 

ftfc. 2,3-y7 5 J^Mm&^hT-TsJ-Mt US5380719 KBB*®;frffifc«fc 0 §3i§ 
120*07? 12 l^raflH^Lfe. UTF, fftCi^Il, «§8LT» 6-(4- 

7 x - ;u-i,3- t* * v x - )V) - □ ^ y m. * )V x x x » £ m fe a # £ u t # &. 

FAB-MS(M+H) + : 266. 
###J2 

(E)-6-7» x U JUX □ x * fJVXXfiVOS^XfJ^I fC 1096/1 7yf A-M 

FAB-MS(M+H) + : 242. 

6-(4-7 vXXJl^X □ 5F- >H^fJHXfJ^ffl HT##0l 2 t 

LTIL FAB-MS(M+H) + : 270. 
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##f!l4 

6-(2-7 x?^ii/)Z3f >i^^xxriKox^ ; im TkiHt^b 
U^A/KM^iP^., ^ST2B|fWlt 0 KJ&M£MJEET^£U 6M&8£ 
TpH£3~4 <hLfc^ MSLT, aM<D6-(2-7xT^^)-Zl^>^^iEfe 
mfotLTnfro FAB-MS(M+H) + : 228o 
5 

(D(E)-6-X^U^-n^>^^Mfe@fr<hLT#fCo FAB-MS(M+H) + : 226„ 

6-(4- 7 x - )v y*^)i)~ □ ^ >m / 5^;i/x x £ ffl ^t###>j 4 1 mm iz u t , 

6-(4-7ai-^7*5 1 ;U)-II^>^$:Mfe@#:i:LT#fco FAB-MS(M+H) + : 

256» 

##01 7 

5-0 u p-3-x h □ 7 > h /^y -JUicstt^iii, i6 ftiHHMKk 

3tfe@ft<hLT#7Co FAB-MS(M+H) + : 231o 

1^1*. 10%A^^«7A-^#«ET. 7K3IMMTK&M^LT, 2,3-^ 
75 J -5-9 u □$|,Si/fJHXf^Mfelftt LTlf;. EI-MS(M + ) : 200 o 
###19 

2,3-y75y$ift/f^XXf;^ THF<K h UX^TSyW^y^f 
;U75 7 k°U> ? >??ffiT, ^^7x>-2-*;i/#x;i/77DU K££jEc^ ^teflcfcD 
*!§3 Li, 2-7 5 7 -3-[(ft7i >-2-< ;u#;t-*x;i/)7 5 7 ]%MMM* ^X7 

1 0 

X3f>i^, h'jxfJV7 5>M'raF ©ig|r». ^D^y^ 

2,3-v7s/^msi?^^;i/xx7;utsj&$-&, sir, igmz^v 

mm LT, 2-7 5 7 -3-[( t: U v >-3--f ~)l)7 5 7 7 ^X* x 
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1 1 

WSC • HC1 Rt/HOBT £Jn&Kl&^ ttfcfCfc Dtt® LX 2-7 5 A3-[(2-2 □ □ tf 

tz, 

#%#J 1 2 

2-7 = / -3-[(2-^ on e 'J y>-5-<JWJ^^)7$y]felSi^^jHXT 
;PRIX»K*JB»TS*«, ^{CctOffi^tT, *3\M, 2-(2-^pd£ <J v>- 

###J 1 3 

2,3-^7$ y^m«^^;uxxT-Ji/R^3-5 1 ^7x>*;i/^>^^, sift: 
lx, 2-(^7x>-3--r;u)-iH-^>v r i' = ^y-;M-^;i/#*->^- h 

LX^fc. 

##09 1 4 

f7y-Jk2-*J^+->7^Tk HRtf 2> v7 5 tWUXXt^ 
^> > /7D^+J->(D7-fe hx h'J^MlL, #&(C 

##0»J 1 5 

2,3-v75 y$,|f l^^JUXf^iU: lH-tfO— )V-2-ti)Vn)V ; r\i V<D* 

? y-mmzMM, mmm (id **d«jr^tk*jp>l. jn&Lfc. »»r*t-r 

^. St^tC 1M zKKb^" h U CA7jc}g^$:lpA. P H £6CLfc. *S*P^.fc^, 

o»83Lx. 2-(iH-trp-;k2--r;i/)-iH-^>\/'f s ^/-jm-^^v 
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1 6 a Rtf b 

* ^ 2-^ > */[b]^7i >-2--f ;u-ih-^ >y< 5 y v/-;m-* -> 5 

JklH-^> l K 5 - h (16a) 2-^>*/[b] 

^^7x>-2-<;i--3-^^;KlH-^>7'f $^y-;M-^^7^+v^-h (l 6 b) 
*m&mfctLT%tZo FAB-MS(M+H) + : (1 6 aWb^t) 323o 
1 7 

*J-)V 2-(2-7 DDt'U v >-5--< )V)-m-^ > 7-f 5 ^ X7- 

h &x7 im 7K^b^- h U 7 A7k.®m$> 50'CTiP7K^LT> 2-(2-7 p 

##f !l 1 8 

^ 3^ 6-7 □ D-2-^^-7 x >-2--f )l-lH-^>V-( = ^V-JM-Tj;^^ 5>7 

- h £ * 7 j -)vms im h u 7 atkm^pt*^ lt, 6-7 □ d-2-^ 

1 9 

6-^7 c ;i/7> h^— ;i/^^r DMF N-7*n^3A7®K 5 H tfcJfo£-£T, 5- 
7D^-6-P"-3Ml/7 > h 7^«^lfil#i LTttfc. EI-MS(M + ) : 229. 

mm >j 2 o 

57*D : E-6-^5 1 Jl/7> b 7^i<t OXi ( J, Med. Chem., 33, 814-819 (1990)) £ 
fB«c©^fe{Icfc 0, 5-^Ot-6-/5 1 JMXhD7>h7-;l'i^#fc 0 EI- 
MS(M + ) : 274o 
##0»J 2 1 

5-7"D^-4-/f b 07 > h 7-JH C£i$ (J. Med. Chem., 30, 843-851 

(1987)) \zmm(D^mtmmizbx, 4-7*0^-3-^^7- vy^vmrn) *7m 
tco Kfom&mm&mmrwt&ti,, /^;-)^. mwtm (u) 7k»#£T, 

2-5 1 ^7x>7j;i'n;i/7 :f t Hiiip^TSjS^-frfeo H^itlxU x^/-jk « 
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2 2 

2,3-v7S/M«^^;i,X7;^;i,©DMF^(I l-tert-7>*x#;i/#-;i,t 0 
^Uy/^Myl, WSC-HClS^HOBt^iP^, ^?£T-M#L£o 
S^ill. zk^iPTL Mx^TftBttiLfco JlfltB?i££&*i (i«T^y 

U 2-(l-tert-7'h + v^;l/#-;l/t°^'J> ? >-4-'l';U)-lH-^>y-r 5 3?V— 

2 3 

2-(l-tert-7*h^v*^#-;i/t°^'J V >-4--f ;i/)-lH-^ >7W = 4-tl )l> 

THF ©M^tlH CDI £*P*., SiT 3 P#IH!*#L£. MlCT/t 
^Tf&fPO THF £iPA. MT«*^bfc 0 EJSSt£«JE»*&U SMEll** 

*~><7A) MSrtlMSLT, 2-(l-tert-7h + ^*;i/^z:;i,e^'J> ? >-4--r 
JP)-1H-^>V*< 4-*Jl^*tf5 K6afi»*tLTftfc. FAB- 

MS(M+H) + : 360 o 

2 4 

2-(l-tert-7 h * i/l7)V-#-)V\Z * U V >-4-< iV)-lH-^ > W 5 ^7*-^ 4-* ^ 

V^Dk'jU-rjU^bt, 2-(k°^Uv>-4-<^)-iH-^>7<5^V-;i, 4- 
FAB-MS(M+H) + : 245 . 

EllC LT* 1 (C^T##^iJ 2 7-31 ©ffc£4fe£, 1 1 CD^fet^fC L-T 
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mi\z*t^W3 2-4 3©{t-&«, ###u 2 0)^mtmm\zLxm3izm 

•f##0tj4 4~6 5©<fc£#!£, ##0J1 3(Dljmtmm\ZLTi£3\Z*k?m%M 
6 6©fb£$l£, ###J1 5©^ffit|S|«K:LTll3fc^-r##«l6 7 
##0«J2 10^<hi^fcbT£4fc*t'##m4©<t£«Kl£. ###I2 2 ©;£ 
j£<h|pJfiCLT^3^-»##J6 8©{b&#j£, ##0U 7©2Fj££fi!«fc:LT 
g 4 C^T#%#] 69-73, 75-87 <D{t£®R.Zf&. 2 K^ffMtfll 8 8-8 

Mllt^T-^^, #%#J9-1 1&#2 5-4 3 0MBail:. 

16 a. 16 b, 8 8R^8 9®ft^ftiiS2 1: < 1 2-15, 2 2, 4 4 

-6 8©{fc£«Sl3IC, ##^i|l 7, 18, 2 1, 6 9-8 7©ft^ii4l: 

2-(2-^ □□ tr»j ^>-5--r;i/)-iH-^>yw 5 ^7-;i/-4-*;u#>^(549 m g >© 

THF(20ml)!SS^(CCDI(350mg)^SPA, MT 1 P*Wl*#l'fc. Mfl£(;:7 > : ^E- 
7g&*^© THF(15 ml)£fin*., ^ST-£8l#LfCo £j»l$MEI«U 

2-(2-^OOtf U> ? >-5-l';U)-lH-^>W5^y-;M-^;U^+1t5 K(420 

«#I2 

-4--f ^>lH- / ^> 4 /'f 5^/-Jl'-4-*;U#+v7- h(3.58g)£flnA, 14CCT3 BPbI 
^WbS^lbT 2-(tfU v>-4--r;U)-iH-^>y-r 5^y-;M-*;i/#^5 K 

(2.58 wg)**Hfit»*t LT»&. 

£JS&lf<K -50 < COT(I^Lfc?^#:7> ; E-7(15 ml){I^^;U 2-(2-^PO 

tr u v >-5--r j|/)-ih-^ > 7-r 5 ^ i/-;m-# -> 7 - h (640 m g )^jp a , 

140rT3 BBWHfflftLfc. JRfc«g£-50r«TK:?N3ILTlflit«, 'm^ii, 

u jfc^Tx^y— ;i/3&^HisauT, 2-(2-7sy tfu v>-5-<;i/)-iH-^>y-r5 
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2-(2-^DOt°U v>-5--r;i/)-lH-^>y-f SyV-frA-tifrtftt* h*(250 mg) 
Rtf7irj^n h°;i/7 5 >(2ml)£ 100t;T-«II#Lfc. JR«ig^«jS^ P 

t«su ^wyyo/v-^&iiieftLT. 2-(2-7x-;u7°De;i/7$y 

e'J v>-5-r;U)-lH-^>y<5yy-;M-*;i/#+1J-5 K<215 nig) 

2-(2-^ p p tr >j ^>-5--r ;u)-iH-^>yw 5 ^/-;m-#;w# ympoo mg )Ris 

40%*^;U7^>*i§i£(2ml)£, lOOrTSNFMiPJIftLfc. SJ&S^«j*7K 

1M i£$?7K£iD;tT pH5 fcU WffiLfcHfrSiift, HtMLT. &^f£«(189 mg) 
£#7c, t#6nfcffi^»(157mg){CTHF(10ml)S:^CDI(148mg)^5D^, ^5 
B^MMfcLfc. JK£i£K:7>*:^7£fiS?BL£TOF(20rol)£jD;^ £j&Tf-£tt# 

i/>-5--r;i/)-lH-^>^5^^-;i/-4-*;^^U-5 K(78 mtf£ifc»ftt&*£LT 

2-(2-£ P P M lj v>-5-< ;P>lH-^W-f 5 ^V-JM-^l^lfS F(600 mg), 
7x^^;l/^;V*y^>(609 mg)® DMF(6 ml)^^t> ^- h 'J^A* h + v F(357 
mg)£jjQ;t, 65 , CT1.5l5ra!l#Lfc. EJ6S£4tte7ln!*RLfc«. 1M i£&zR£ 
Jin*., P H4 iLL #rttlLfc0#£jM!rt£* THF- .* * / -JP«fc 0 H*gH U 2-(2- 

7 x *^;U7. ;U7 7 e u v >-5--Y ;U)-ih-^ > V-f $ ?V- ;u-4-# 5 

K(466mg)£fcfi£ftt&<!: LTftfco 
7 

2-(2-£ PPfcTU v>-5-^;i/)-lH-^>^ 5 K(600mg). 
^>V)V7)VU—)V{595 mg), 18-crown-6(71 mg)© DMF(6 mY0mz. jl 'J £ A tert- 
7*h + vH(tBuOK, 740 mg)*Jn^, 95t:T 8 ^Pflft^Lfc. KJgS&ftt, 18- 
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crown-6(291 mg)Rtf tBuOK(246 mg)£flPA, 95W 14 P#P B 1Jfi$U MiC, 18- 
crown-6(291 mg)WtBuOK(246 mg)£j!jP*_, 95^1; 5 I$Fb1JI#L7Co fcfcU^Wl* 

7KT«b/c^ iM^my^n^ P H4tL^o ffitHLtzmfozmmm* thf-^ 
^ y o s^n. t , 2-(2-^ > v )\,** z/ fc° 'j =y >-5-< ;1/)-ih-^ > y-r ^ 

2-(2-z natfu ^>-5-<;i0-lH-^>V*< $y7*-j^-4-#J^#*v^- 
^(767 mg)» 28%^ h'J^A^ h^y F-^^/ -;U^^(10 ml)£, Itff* UOV 

-e-mmvtz. EHfcn&®zmM'&, tkt«u im mm^mxx p h6 

7Cc ^fcBL7c@ft£»U MUX, te«(287 mg)£t#7c 0 #^n7cS£/&t) 
l~ THF(10 ml)RD^ CD1(280 mg)£})0;t, ^JST* 2 Ltz* KfiM\ZT > ; EZ 

7££&*nL7 u cTHF(20ml)£7jP*-< MT* 2 B PeW^Tc. £j£3££M§U 7k£iP 

e , J> ; >-5-<^)-lH-^>yW5^V*-;U-4-^;i'#^l7-= F(128 m g )%®.m&B* 

2-(tf^'j^>-4--f;u)-iH-^>y<5^y-;i/4-*;u#^-tt$ K-2 HJ7;i/*D 

!^i£m£/£^(767 mg)> Kf*t- JKO-54 ml), @^(5 1,2- □ PX^ > 

(10 ml)<DM&mz h U 7iz h^^XS^^^^-^ h U 9 A(1.20 g)£JP;L, ^ST 1 

->;u tf ^ u *? >-4--r ;i/)-m-^ >7-f 5 y v*-;i/ 4-^;u#++)-5 H(554 mg )£f# tz, 

#btlfdb^€^^/-JH«b, 77« 117 mg £iP*.7c 0 tkCtzlfegh* 

(/^y-ju-^x^) l> 2-(i-Fx->;nf^>J v>-4-^;1/)-ih-^>v* 

-Y ^/-;i/4-#JM**lJ- ^ F 1/2 7-7«^(510mg)^efei| ! »*i:LT#7Co 
1 0 

2-(t°^u^>-4-i';i/)-iH-^>y-r5^y-ji/4-^;u^^- , t5 h-2 hU7Mo 
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mmmm^maoomgy 3-7x;+->-/n tf^^oa H(2i5 mg ), mm* u^A(i.4 

g), 3 <7lt# U 7 A(150 mg)K:£jC DMF(13 rol)©^tl£^T^Ift# LfZa 

m (^^t^v^a) , vu^yjk^A^pvh^;^- 

dd^-^^/-^) T*t8!U 2-[i-(3-7xy + vyntf;i,)t:^iji;>-4.- 1 ' 
;P]-lH--<>^^^y-^4-*;^^5 K(289mg)£6M«£:LT#fc 0 
IWJ 1 1 

2-(tf^'J^>-4-^;l/)-lH-^>^5y^-^4-^;^^5 H-2 hU7MD 
M&&«#J(483mg)©:/7 P P >(10 ml),«$lC N,N->M V 7°P t?;kX3=- 
;l/75> (1 ml) p-h;i/X>7.;U^— ;i/^7P>J K(264mg)£;fj[];k ^ffiT 30 

WM^^Lfeo iETT-ii^giL. 2§^£vU#y;k>u#y;k^A7 

□•7h^7^-(^ o^pa-^ ^ j -)i)T*nmm. □ p*;w.-* 9 

/-;u-Bt$?x3Mi,)-r3 c o 2-0- Mkx>-4-7Uk*x;ke v>-4-< ;u>- 

lH-^>^5^/-;i,4-*;i,^1t5 K(152mg)£#fc 0 ^fiM*iltifco 

»1 0-1 3 (C*^BJ(7)SiJ<D^#>(D^ig^1-o dtlfctt, ±§B©SJig 

&K^lWf£fflt^o Rex:###|#^ Ex : §&S60»J#*|. Qnpd : 
Str : mm^,. Me : *3Mk Et : X5P';k tBu : tert-7*3Mk Boc : tBuO-CO-. 
Ph : 7i"Jk Bn : ^>i^k cHex : >7 DA+yjk A c : 7tt)W Sal : % (HC1 : 

mm ; ox : is^mm. •, f u : ; mm .• 7 »j -m , s yn : sgig& or 

tfe|^M^J#^^^T) , Dat : Ilift^Wf-^ (F : FAB- 
MS(M+H) + ; FN : FAB-MS(M-H)" ; NMR : DMSO-ds 4 1 © 1 HNMR KiSttS tf-£© 
(5(ppm)) o 
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Ex 


Dat 


1 


F : 273 


2 


F : 239 ; NMR : 7.44 (1H, t, J=7.8 Hz), 7.76-7.78 (2H, m), 7.90 (1H, d, J=7.8 
Hz), 8.19 (2H, d, J=5.9 Hz), 8.82 (2H, d, J=4.8 Hz), 9.25 (1H, s), 13.75 (1H, 
brs) 


3 


F : 254 


4 


F : 372 


5 


F : 268 


6 


F : 375 ; NMR : 3.00 (2H, t, J=7.3 Hz), 3.48 (2H, t, J=7.3 Hz), 7.21-7.39 (6H, 
m), 7.54 (1H, d, J=8.3 Hz), 7.74-7.77 (2H, m), 7.90 (1H, dd, J=7.4, 1.0 Hz), 8. 
42 (1H, dd, J=8.8, 2.0 Hz), 9.28 (1H, brd, J=2.5 Hz), 9.30 (1H, d, J=2.0 Hz), 
13.48 (1H, s) 


7 


F : 345 ; NMR : 5.45 (2H, s), 7.11 (1H, d, J=8.3 Hz), 7.33-7.43 (4H, m), 7.50- 
7.52 (2H, m), 7.74-7.76 (2H, m), 7.89 (1H, dd, J=7.9, 1.0 Hz), 8.54 (1H, dd, J 
=8.8, 2.4 Hz), 9.04 (1H, d, J=2.4 Hz), 9.30 (1H, brd, J=2.4 Hz), 13.39 (1H, s) 


8 


F : 269 


9 


F : 413 


10 


F : 379 ; NMR : 1.81-2.14 (6H, m), 2.48 (2H, t, J=6.8 Hz), 2.88-3.02 (3H, m), 
3.32 (2H, s), 4.02 (2H, t, J=6.4 Hz), 6.89-6.96 (3H, m), 7.21-7.25 (3H, m), 7.5 
9-7.68 (2H, m), 7.80 (1H, d, J=7.3 Hz), 9.33 (1H, s), 12.7 (1H, s) 
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11 


F : 399 1 


12 


F : 343 1 


13 


F : 341 ; NMR : 7.34-7.47 (5H, m), 7.71-7.92 (7H, m), 8.59 (1H, dd, J=2.2, 8 1 
Hz), 9.29 (1H, d, J=2.9 Hz), 9.41 (1H, d, J=2.0 Hz), 13.57 <1H 1 


14 


F : 371 ; NMR : 1.59-1.68 (2H, m), 1.70-1.79 (2H, m), 2.63 (2H, t, d=7.6 Hz) 
2.86 (2H, t, d=7.4 Hz), 7.14-7.30 (5H, m), 7.37 (1H, t, J=7.9 Hz), 7.47 (1H d 

J-7.8 Hz), 7.77 (2H, d, J=7.8 Hz), 7.89 (1H, d, J=6.9 Hz), 8.48 (1H, d, J=6 4 

H7) Q95-Q31 nw n^Q/m ^ 


15 


F : 253 ""f 


16 


F * 374 * NMR ' 3 79-1 77 m \ a 1 < nu a t c n tt \ *- TT , , « 
r . Di* , iNivm . j./z 3. 1 1 jzii, m), 4.15 (2H, d, J=5.9 Hz), 6.72 (1H, d, J=8.8 

Hz), 6.94 flH t J=7 4 H7^ QR f?H H mq o-a -7 or too / OT t \ ~, a* ,A 
Li*.;, v.?-* ^n, l, j-./.^ nzj, o.^/s jzti, a, J-/.5 Hz), 7.25-7.33 (3H, m), 7.45 (1 

H, t, J=5.4 Hz), 7.66 (1H, d, J=7.3 Hz) 7 70 HH hrrl 7-9 0 w^A 700 nu a\ 
7 y vw v ? ' ' *^ AA *>/> /./u ^i.o, lhu, j— z.y rizj, /.oz (1H, u,| 

J=7.3 Hz), 8.18 (1H, dd, J=8.8, 2.5 Hz), 8.86 (1H, d, J=1.9 Hz), 9.36 (1H, hi 

d, J=2.9 Hz), 13.1 (1H, s) 


17 


F : 338 1 


18 


F : 358 J 


19 


F : 350 1 


20 


F : 354 J 


zl 


r . zoz j 


22 


F : 361 ; NMR : 4.52 (2H, s), 7.24-7.40 (4H, m), 7.46-7.48 (2H, m), 7.55 (1H, 
d, J=8.3 Hz), 7.75-7.78 (2H, m), 7.85 (1H, dd, J=7.8, 1.0 Hz), 8.42 (1H, dd J= 
8.3, 2.0 Hz), 9.28 (1H, brd, J=3.0 Hz), 9.29 C1H, d, J=2.0 Hz), 13.49 flH 


23 


F : 389 ; NMR : 1.96-2.04, (2H, m), 2.76 (2H, t, J=7.8 Hz), 3.22 (2H, t, J=7 3 
Hz), 7.18-7.32 (5H, m), 7.38 (1H, t, J=7.8 Hz), 7.50 (1H, d, J=8.3 Hz), 7.76-7. 
/» (ZH, m), 7.90 (1H, d, J=7.3 Hz), 8.42 (1H, dd, J=8.3, 2.0 Hz), 9.19 HH br 
), 9.26 flH d J=2 0 Hz) 13 45 HH UA 


Z4 


F : 373 ; NMR : 2.04-2 11 (2H m) 2 76 (?Vf t t-7 « u-*\ a i& /nu ♦ t a n \ 
y x^iTXiv ^..ut ' a./o {z^, l 5 J-/.0 Hz), 4.36 (2H, t, J=6.3 1 

Hz), 7.04 (1H, d, J=7.8 Hz), 7.18-7.37 C6H m) 7 7V7 7S m W8R nu ^ 
J=7.3 Hz), 8.50 (1H, dd, J=8.3, 2.0 Hz), 9.00 (1H, d, J=2.0 Hz) 9 31 (1H 
13.37 (1H, s) * ( ' S) ' 


25 


F : 228 J 


26 


F : 258 1 


27 


F : 258 1 


28 


F : 278 1 


29 


F : 228 j 


OK) 


r . 245 ~j 


31 


EI : 277 1 


32 


FN : 243 1 


33 


F : 227 1 


34 


F : 228 


35 


F : 289 j 


36 


F : 294 
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37 


F : 289 


38 


F : 289 


39 


F : 335 ; NMR : 2.90 (1H, dd, J=16.6, 9.8 Hz), 3.02 (1H, dd, J=16.6, 8.3 Hz), 
3.63-3.69 (1H, m), 3.71-3.81 (1H, m), 4.22-4.32 (1H, m), 4.41 (1H, d, J=15 1 
Hz), 4.55 (1H, d, J=15.1 Hz), 7.26-7.31 (3H, m), 7.33-7.38 (2H, m), 7.53 (1H, 
t, J=8.1 Hz), 7.82 (1H, s), 7.90 (1H, d, J=8.1 Hz), 8.01 (1H, d, J=8.1 Hz), 8.60 

/ITT \ / 

(1H, s) 


4U 


r . 311 


41 


F . 244 , NMR . 7.29 (1H, t, J=4.4 Hz), 7.34 (1H, t, J=7.8 Hz), 7.68-7.79 (2H, 
m), m), 7.94 (lH, d, J=2.9 Hz), 9.14 (lH, brs), 13.43 flH, brs) 


47 


F ' 744 


4^ 


F • 7^Q 


44 


F : 239 


45 


F : 253 


46 


F : 254 


47 


EI : 239 


48 


F : 240 


49 


F : 290 


SO 


F : 369 ; NMR : 2.05-2.15 (2H, m),2.23 (2H, t, 5.2 Hz), 2.32-2.40 (2H, m), 2.9 
0 (2H, t, J=7.4 Hz), 3.02-3.16 (3H, m), 3.21 (1H, br), 3.43 (1H, br), 6.90-6.95 
(1H, m), 6.98 (1H, dd, J=3.4, 5.3 Hz), 7.35 (1H, dd, J=1.0, 4.9 Hz), 7.44 (1H, 
br), 7.70-7.89 (2H, m), 7.92 (1H, d, J=7.3 Hz), 8.77 flH, br), 10.45 (1H, brs) 


51 


F : 371 


52 


F : 341 


53 


F : 359 ; NMR : 2.25-2.46 (4H, m), 3.26 (2H, t, J=11.7 Hz), 3.57 (1H, brs), 3.7 
7 (2H, d, J=11.7 Hz), 4.40 (2H, brs), 7.35-7.61 (6H, m), 7.81 (1H, brs), 7.88 ( 
1H, d, J=7.3 Hz), 7.99 (1H, d, J=7.3 Hz). 8.69 flH. brsV 11 57 rm hnt\ 


54 


F : 391 ; NMR : 1.90-2.40 (4H, m), 3.25 (3H, m), 3.00-3.65 (5H m) 3 78 f3H 
s), 3.78 (2H, d, J=7.8 Hz), 6.25 (1H, m), 6.78 (1H, d, J=15.6 Hz), 6.98 (2H, 
d, J=8.8 Hz), 7.27 (1H, t, J=7.8 Hz), 7.46 (2H, d, J=8.8 Hz), 7.67 (1H, brs), 7. 
69 (1H, d, J=7.8 Hz), 7.80 (1H, d, J=7.4 Hz), 9.04 (1H, brs), 10.00 (1H, brs) 


55 


F : 364 ; NMR : 2.15-2.40 (5H, m), 3.11 (2H, t, J=7.3 Hz), 3.13-3.25 (3H, br), 

7 44 (1H brl 7 RO-7 80 /3H rrA 7 09 HH *1 i-ti 05c /m r»\ 0-7^/ 
V a "j vi), /.ou /.oy ^n, mj, /.yz ^ih, a, J- 1.5 Hz), 6.3d (In, Br), 8.76 ( 

1H, d, J=5.4 Hz), 10.75 (1H, brs) 


56 


F : 341 


57 


F : 336 


58 


F : 393 


59 


F : 409 


60 


F : 424 
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01 


F ." 413 ; NMR : 1.81-2.12 f8H m) 2 50 C9H t 1-7 ^ u*\ n an i m /ott \ 
' \°™> U V> jzn, t, i-l.i Hz), z.90-3.01 (3H, m) 

4.11 (2H, t, J=6.3 Hz), 6.95 (1H, dt J=l 5 7 9 Hz) 7 15 HH A mo u,\ n 
25-7.32 (2H, m), 7.42 (1H, dd, J=1.5, 7.9 Hz), 7.64 (1H d J-7 3 Hz) 7 70 n 
H, brs), 7.84 (1H, d, J=7.3 Hz). 9.38 OH, brs). 12.69 (1H, brs) 


62 


F : 393 ; NMR : 1.74-2.00 (4H, m), 2.22-2.40 (4H, m), 3.02-3.21 (4H, m), 3.51 
(1H, m), 3.66 (2H, d, J=11.7 Hz), 3.98-4.04 (2H, m), 6.90-6.98 (3H,'m) 7 26-7 
.33 (2H, m), 7.48 (1H, t, J=7.3 Hz), 7.74-7.92 (2H, m), 7.98 (1H, d J=7 3 Hz) 
8.73 (1H, brs), 10.79 (1H, brs) h \ 


63 


F : 427 


64 


F : 447 


65 


F : 413 


66 


F : 395 


67 


F : 365 ; NMR : 2.26-2.42 (4H, m), 3.20-3.32 (2H, m), 3.44 (1H, m) 3 75 (2H 
d, J=11.7 Hz), 4.45-4.52 (2H, m), 6.95-7.05 (3H, m), 7.30-7.37 (2H, m) 7 55 1 
(1H, t, J=7.3 Hz), 7.84 (1H, brs), 7.93 (1H, d, J=7.3 Hz), 8.04 (1H, d, J=7 3 H 
z), 8.65 (1H, brs), 11.33 (1H, brs). 


68 


F : 420 


69 


F : 457,459 


70 


F: 437 " — 


71 


F:411 1 


72 


F " 361 * NMR * 9 93-9 AO 7/U4 rr7\ a no i 10 /^tt \ rr- 3 — r " 1 

r . ooi , iNivm . z.zj-z.4Z (4H, m), 3.U8-3.19 (2H, m), 3.55 (1H, brs), 3.63 (2H 

, d, J=l0.8 Hz), 3.93 (2H, t, J=4.9 Hz), 6.46 (lH, dt, J=6.8, 16.1 Hz), 6.86 (1 

H, d, J=16.1 Hz), 7.30-7.54 (6H, m), 7.81 (1H, brs), 7.89 (1H, d, J=7 3 Hz) 8 

00 (1H, d, J=7.3 Hz), 8.69 (1H. brs), 11.19 flH. brs) 


73 


F : 311 ; NMR : 1.08 (3H, t, J=7.3 Hz), 2.04-2.18 (2H, m), 2.24-2.34 (4H m) 

3 06 f9J4 t I-inO Urr\ 1 1£ fill L \ "> Art ff\ t t i » - ' I 

^.uo (ZH, t, J-1U.2 Hz), 3.26 (1H, brs), 3.47 (2H, d, J=11.7 Hz), 3.95 (2H, brs 
), 7.27 (1H, t, J=7.3 Hz), 7.67 (1H, brs), 7.69 (1H, d, J=7.3 Hz), 7.80 1H, d 
J=7.3 Hz), 9.03 (1H, brs), 11.19 T1H. brs) V ' | 


74 


F : 399 ; NMR : 2.26-2.43 (4H, m), 3.33 (2H, m), 3.46-3.64 (3H, m), 3.80 (2H, 
d, J=11.7 Hz), 4.60 (2H, t, J=4.4 Hz), 7.04 (1H, t, J=6.8 Hz), 7.25 (1H d J J 

7 3 Wy\ 7 17 (114 At T-1 TO u-\ n ac\ /m , , . , „ „ _ v ' ' I 

nz >> ( 1H > dt ' J" 1 - 5 . 7 -» Hz), 7.49 (1H, dd, J=1.5, 8.3 Hz), 7.54 (1H t 
, J=7.3 Hz), 7.83 (1H, brs), 7.90 (1H, d, J=7.9 Hz), 8.00 (1H, d, J=7.3 Hz) 8 
67 (1H, brs), 11.42 (1H, brs) * j 


75 


F : 427 ; NMR : 1.79-2.01 (4H, m), 2.24-2.40 (4H, m), 3.02-3.42 (5H, m), 3.66 
(2H, d, J=11.7 Hz), 4.11 (2H, t, J=6.3 Hz), 6.97 flH dt J=l 5 7 8 H 7 1 7 17 (\ 
1H, d, J=8.3 Hz), 7.32 (1H, m), 7.44 (1H, dd, J=1.5, 7.8 Hz), 7.51 (1H, t, J=7 
8 Hz), 7.82 (1H, brs), 7.88 (1H, d, J=7.8 Hz), 8.00 (1H, d, J=7.8 Hz), 8 69 (1 
H, brs), 10.80 (1H, brs) v | 


76 


F : 413 ; NMR : 2.20-2.40 (6H, m), 3.04-3.60 (5H, m), 3.70 (2H, d, J=ll 7 Hz) 
4.12 (2H, t, J=5.9 Hz), 6.95 (1H, dd, J=1.9, 7.8 Hz), 6.98-7.06 (2H, m) 7 37 
1H, t, J=8.3 Hz), 7.51 (1H, t, J=7.9 Hz), 7.81 (1H, brs), 7.88 (1H, d, J=8 3 H 
1), 7.98 (1H, d, J=7.9 Hz), 8.68 (1H, brs), 10.95 (1H, brs). 
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77 


F : 447 ; NMR : 2.30-2.43 (6H, m), 3.10-3.64 (5H, m), 3.72 (2H, d, J=11.6 Hz) 
, 4.08 (2H, t, J=5.9 Hz), 7.22 (1H, t, J=7.8 Hz), 7.52 (2H, d, J=7.8 Hz), 7.53 ( 
1H, m), 7.84 (1H, brs), 7.92 (1H, d, J=7.8 Hz), 8.02 (1H, d, J=7.8 Hz), 8.67 (1 
H, brs), 11.16 (lH,brs) 


78 


F : 404 ; NMR : 2.25-2.43 (6H, m), 3.10-3.32 (4H, m), 3.59 (1H, m), 3.61 (2H, 
d, J=11.7 Hz), 4.14 (2H, t, J=5.8 Hz), 7.13 (1H, t, J=7.3 Hz), 7.30 (1H, d, J= 

7.9 Hz), 7.53 (1H, t, J=7.3 Hz), 7.65-7.78 (2H, m), 7.83 (1H, brs), 7.91 (1H, d, 
J=7.3 Hz), 8.02 (1H, d, J=7.9 Hz), 8.66 (1H, brs), 11.23 (1H, brs) 


79 


F : 331 


80 


F : 447 ; NMR : 2.20-2.42 (6H, m), 3.10-3.28 (4H, m), 3.40 (1H, m), 3.68 (2H, 

H 1-11 7 H7^ 4 95 OH t 1-5 Q 7 1^ HH t 1-7^ 7 ^ft /1H H 1- 
u, j— nz,j, i./lj \£.n, i, j—j.y til), /.ij ^in, i, j—i.d i.jv ^in, q, j — 

7.9 Hz), 7.52 (1H, t, J=7.3 Hz), 7.61-7.68 (2H, m), 7.83 (1H, brs), 7.90 (1H, d, 

J=7.3 Hz), 8.01 (1H, d, J=7.3 Hz), 8.68 (1H, brs), 11.07 (1H, brs). 


81 


F : 393 ; NMR : 2.20 (3H, s), 2.25-2.42 (6H, m), 3.10-3.33 (4H, m), 3.60 (1H, 

171 (1W H T — 1?? U-7\ 4 HQ f914 i T-*\ ft W-7\ £ «^ (\W i 1-7 7 LI^A A 

m^, j. fi ^rij j— iz-.z, nz), h.u? \£i* 7 i, j — j.o nzj, o.oj V-irl, h J = /.^ nzj, o. 
94 (1H, t, J=8.3 Hz), 7.12-7.18 (2H, m), 7.54 (1H, t, J=7.8 Hz), 7.84 (1H, brs), 
7.92 (1H, d, J=8.3 Hz), 8.03 (1H, d, J=7.9 Hz), 8.66 (1H, brs), 11.15 (1H, brs 

) 


82 


F * 424 ' NMR ' 2 2S-2 4? ffiH m\ 1 10-1 10 (AW m\ 1 40 HH m\ 1 70 n\\ 
d J=12 7 Hz) 4 41 f2H t J=5 9 Hz) 7 15 (1H t J=7 3 Hz) 7 41 flH d J- 
7.8 Hz), 7.54 (1H, t, J=7.8 Hz), 7.69 (1H, dt, J=1.4, 7.4 Hz), 7.82 (1H, brs), 7. 
87-7.95 (2H, m), 8.02 (1H, d, J=7.9 Hz), 8.66 (1H, brs), 11.16 (1H, brs) 


83 


F : 353 ; NMR : 2.21 (2H, t, J=3.4 Hz), 2.25-2.35 (3H, m), 2.65 (2H, t, J=7.3 
Hz), 3.00-3.55 (5H br), 3.65 (2H. d, J=11.7 Hz) 6 19 C1H d J=2 4 Hz) 6 39 
(1H, dd, J=1.9, 3.4 Hz), 7.40-7.50 (1H, m), 7.55 (1H, d, J=1.0 Hz), 7.70-7.90 ( 
2H, m), 7.94 (1H, d, J=6.8 Hz), 8.74 (1H, br), 10.65 (1H, br) 


84 


F : 303 


85 


F * 364 • NMR "1 74 f2H t J=7 3 Hz) 1 85-1 92 f2H rrrt 1 95-? 09 HH m\ 
2.28-2.35 (2H, m), 2.60-2.68 (3H, m), 2.85-2.98 (3H, m), 7.23-7.29 (3H, m), 7. 
61 (1H, d, J=7.8 Hz), 7.63 (1H, br), 7.78 (1H, d, J=7.3 Hz), 8.45 (2H, dd, J=l. 
5, 4.4 Hz), 9.33 (1H, s), 12.66 (1H, brs) 


86 


F : 457,459 ; NMR : 2.23-2.43 (6H, m), 3.10-3.25 (4H, m), 3.61 (1H, m), 3.71 
(2H, d, J=11.7 Hz), 4.19 (2H, t, J=5.9 Hz), 6.93 (1H, m), 7.16 (1H, dd, J=1.0, 
8.3 Hz), 7.37 (1H, m), 7.51-7.62 (2H, m), 7.84 (1H, brs), 7.93 (1H, d, J=8.3 H 
z), 8.05 (1H, d, J=7.8 Hz), 8.67 (1H, brs), 11.23 (1H, brs) 


87 


F : 323 i 


88 


F : 369 


89 


F : 370 ; NMR : 2.37-2.40 (3H, m), 2.41 (3H, s), 3.10-3.20 (2H, m), 3.42-3.27 ( 
5H, m), 3.61 (1H, br), 3.77 (2H, d, J=11.7 Hz), 7.57 (1H, t, J=7.8 Hz), 7.85 (1 
H, s), 7.93 (1H, d, J=7.8 Hz), 8.04 (1H, d, J=7.8 Hz), 8.60 (1H, br), 8.99 (1H, 
s), 11.41 (1H, brs) 
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90 


F : 437 ; NMR : 2.21-2.42 (6H, m), 3.10-3.33 (4H, m), 3.46 (IH, m), 3.70 (2H, 
d, J=11.8 Hz), 3.85 (3H, s), 4.18 (2H, t, J=5.9 Hz), 7.06 (IH, t, J=7.8 Hz) 7 
19 (IH, d, J=8.3 Hz), 7.47-7.57 (2H, m), 7.70 (IH, dd, J=1.9, 7.8 Hz), 7.83 (1 
H, brs), 7.91 (IH, d, J=7.8 Hz), 8.02 (IH, d, J=7.8 Hz), 8.69 (IH, brs), 11.04 ( 
IH, brs) v 


91 


F : 364 




H 



Cmpc 


X-Y-Z 


Cmpd 


X-Y-Z 


1 


-(CH 2 ) 3 NH-Boc 


14 


-(CH 2 ) 3 0-CO-CO-OBn 


2 


-(CH 2 ) 3 0-CONH-Bn 


15 


-(CH 2 ) 3 0-CO-CO-NHBn 


3 


-(CH 2 ) 3 NHCONH-Ph 


16 


-(CH 2 ) 3 NH-CO-CO-OBn 


4 


-(CH 2 ) 3 NHCSNH-Ph 


17 


-(CH 2 ) 3 NH-CO-CO-NHBn 


5 


-(CH 2 ) 3 CO-NH-NHPh 


18 


-(CH 2 ) 3 NH-C(NH)-NH ? 


6 


-(CH 2 ) 3 -NH-NHCOPh 


19 


-(CH 2 ) 3 NH-C(N-CN)-NH, 


7' 


-(CH 2 ) 3 NH-S0 2 -Me 


20 


-(CH 2 ) 4 C(NH)-NH ; > 
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-(CH 2 ) 3 S0 2 -NHBn 


21 


-(CH 2 ) 4 C(N-CN)-NH ? 
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-(CH 2 ) 3 S0 2 -OBn 


22 
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27 


H 
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38 
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1. (I) Xtt (II) T^Sn-5^>V/'f 5^7-;PSI##:Xtt^Oifi. 




R 2 

(I) (ID 



R 1 : H. Wtik7)V*)W Aay>X«AD^>tlBftSn^fi»7WS, 
R 2 :H, M7M^XttCO-ii7;l/^H, 

G 1 $ : 5£(i)-X°-Y 2 -Z\ (ii)-X°-Y 3 -Z\ (iii)-X°-Y 5 -Z 2 , (ivJ-X^Y 1 
-Z\ (v)-X'-Y 4 -Z 3 , (vi)-X'-Y 5 -Z 2 , (vii)-X 2 -Y 6 -Z 3 X«(viii)-X 2 - 

X° : 

X 1 : c ] . 8 7;^I/>x«co-q. 7 t;u^I/>. 
x 2 : c M 7)V*v>* co-c 8 . 12 7;^i/>. c 2A2 7)Wr~ u>, c 2 . 12 7;u 
+-^>, co-c 2 . 12 7;u^-n^>xttco-c 2 .,2 7;i/^^ix>. 

Y 1 : CO\ N(R 3 )> CON(R 3 )Xtt^-&, 

R 3 :H> li7KMttC0-fil7J^JI/S, 
Y 2 : COzX^Y 1 {CIE«©S, 

Y 3 : 0\ S, N(R 3 )CG\ O-CONH. NHC0 2 > NHCONH, NHCSNH, CONHNH, 
NHNHCCX 0-COC0 2 , O-COCONH, NHCOC0 2 , NHCOCONH, C(NH)NH, 
C(N-CN)NH, NHC(NH)NHx NHC(N-CN)NH, S0 2 -0> S0 2 NH/S0 2 NHNH 
Xte P(0)(OR 3 )Os 

Y 4 : C0 2 X«Y 3 (ClE«c©*, 

Y 5 : SO, S0 2 , O-CCX N(R 3 )C0 2 > NHS0 2 Xit NHNHS0 2 . 

Y 6 : Y'xitYUztmom. 
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z 1 : mm^r^^mmmi'r^t^m^M^bT^Th^^nmm. 

*n7JMp;k ig^S^WbT^Tfect^J'J-JkXfia^^WLT^ 

Z 3 : HXfiZ 2 JCBE«©X. ) 
2. 2-(^^x>-2-^JU)-lH-^>^ = ^y-;M-^;k^+-9-5 h\ 2-[l-(3-7i 

y tr;i/)t?^ u v>-4-< ;P]-iH-^>\Af 5 9*J— ;k#*-tf-5 H, 
2-(tf u v>-4--r;i/)-iH-^>^ 5 ^^-;k4-*;i/^+-tt5 N\ 2-{i-p-(ft7i 
>-2--r^)^n bf;U]fcf^u v J >-4--r;U}-iH-^>V'f 5^y-;k4-^j;P5j?^-y-5 
H > 2-{i-[3-(2-^7 DD7iy^y]7o e;p> u v >-4-< ;|/}-ih-^ > v-i 5 y 

V-;M-^;i/#+it= l>\ 2-[l-(3-7x-;k2-^ > 0^>-l-1';i/)tf^U> ? >-4-1' 

;i/]-iH-^>7^5^7-;u^;k#*i^ Ka> sgftsnsgl*© 
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